Postsynaptic GluN2B-containing NMDA receptors contribute to long-term depression induction in medial vestibular nucleus neurons of juvenile rats.
Medial vestibular nucleus (MVN) neurons are involved in the regulation of eye movements to endure the stability of the image during head movement, and play a critical role in plasticity of the vestibulo-ocular reflex (VOR) during the juvenile period. We have previously shown that the long-term depression (LTD) of synaptic transmission was induced by high frequency stimulation (HFS) and blocked by N-methyl-D-aspartate (NMDA) receptor antagonist D-APV at the vestibular afferent synapses of type-B MVN neurons. In the present study, we used whole-cell patch-clamp recordings in vitro to investigate the subunit composition of these NMDA receptors in the induction of LTD in MVN slices from postnatal 13-16 day rats. We found that LTD induced in type-B neurons of the rat MVN with HFS was blocked by Ro 25-6981, a specific antagonist for GluN2B-containing NMDA receptors. Moreover, the other selective GluN2B-containing NMDA receptor antagonist (ifenprodil) also prevented the induction of LTD. However, bath application of the GluN2A-containing NMDA receptor antagonists (Zn2+ and TCN 201) had no influence on the induction of LTD. Similar results were obtained by exogenously applied two GluN2C/GluN2D-preferring NMDA receptor antagonists (PPDA and UBP 141). Furthermore, presynaptic NMDA receptor subunits are not necessary for vestibular LTD. These results suggest that the induction of LTD by HFS in vestibular afferent synapses of type-B MVN neurons requires postsynaptic GluN2B-containing NMDA receptors, but not GluN2A-containing NMDA receptors or GluN2C/GluN2D-containing NMDA receptors.